Unless otherwise indicated, all reagents were obtained from commercial suppliers and were used without further purification, unless otherwise stated. The solvents used were of commercial p.a. quality. The reactions were carried out under argon with standard and Schlenk techniques. Solution NMR measurements. Solution 1 H and 13 C{ 1 H} NMR data of the monomers were recorded on a Bruker ARX 400 or Brucker AVANCE III 600 spectrometer using the solvent proton or carbon signals as internal standard at 300 K unless otherwise stated. Coupling constants are given in Hz and the multiplicity of signals is described as bs (broad singlet), s (singlet), d (doublet), t (triplet), dd (doublet of doublets), dt (doublet of triplets), q (quartet) and m (multiplet). Mass spectrometry analysis. Mass spectrometry analysis was performed on a time-of-flight mass spectrometer (Bruker Daltonics MicrOTOF) equipped with a homemade multipurpose ion source (MPIS). For FD mass analysis of DK57 a AccuTOF-GCX, JEOL (Germany) GmbH, Freising Mass spectrometer was used. Nitrogen sorption measurements. Nitrogen sorption isotherms for P55 film and all CO 2 isotherms were measured using Micromeritics ASAP 2020 volumetric adsorption analyzer, Nitrogen and Hydrogen isotherms for other samples were measured using Micromeritics ASAP 2420 volumetric adsorption analyzer. Surface areas were calculated in the relative pressure (P/P 0 ) range from 0.05 to 0.16 of the adsorption branch. All samples were degassed offline at >100°C for 16 hours under dynamic vacuum. scCO2 drying. Supercritical carbon dioxide drying was carried out as described in the literature. 1 UV/Vis spectroscopy. UV/Vis absorption spectra were recorded in chloroform solutions or as spin-coated films (P77) on a quartz substrate with a JASCO V-670 spectrometer.
transmission mode with focusing mirror and PIXCEL 1D detector. Chemicals and solvents All chemicals and solvents were purchased from abcr, TCI, Fisher Chemicals, Acros Organics, Strem, Roth, Sigma Aldrich, Grüssing GmbH and Oxchem and were used without purification. Dry DMF, dry toluene and dry chlorobenzene were purchased dried over molecular sieve (AcroSeal®) from Acros Organics. Dichloromethane was dried by filtering it through activated aluminum oxide into a dry flask with molecular sieve under an argon atmosphere. Poly(indenofluorene) (P55 or PIF) and poly(diindenonaphthalene) (PDIN) were prepared as described in the literature. 2 
Synthetic procedures 4-Bromo-4'-(tert-butyl)-2,5-dimethyl-1,1'-biphenyl (S2)
Br S2 S2 was prepared following a procedure described in the literature. 4 Under an argon atmosphere, 10.0 g (56 mmol) (4-tert-butylphenyl) boronic acid, 11.9 g (112 mmol) sodium carbonate, 1.8 g (5.6 mmol) TBABr, 25.6 g (97 mmol) S1 and 0.65 g (0.56 mmol) tetrakis(triphenylphosphine) palladium(0) were added into a 1L three necked round bottom flask. The solids were dissolved in 300 mL of toluene and 150 mL of water under light exclusion and heated to reflux for 16 h. After cooling, the organic layer was separated, and the aqueous layer was extracted with ethyl acetate three times. The organic layers were washed with brine and dried over MgSO 4 . After drying in vacuo, the colourless liquid was purified by column chromatography with silica gel using n-hexane as eluent. After drying, the product S2 was obtained in 73 % yield (13.1 g) as a colourless liquid that solidifies overnight. 
4-Bromo-4'-(tert-butyl)-[1,1'-biphenyl]-2,5-dicarboxylic acid (S3)
Br O HO
OH O

S3
S3 was prepared following a procedure described in the literature with modifications. 4 In a 1 L three necked round bottom flask, 13.4 g (42.2 mmol) S2 was suspended in 180 mL of pyridine and heated to reflux, followed by dropwise addition of 180 mL of a hot saturated solution (46.7 g, 296 mmol in water) potassium permanganate. After complete addition, the mixture was heated to reflux overnight. After filtering the warm solution, the brown precipitate was washed with hot water and ethyl acetate. The filtrate was poured into dilute potassium hydroxide solution and the aqueous phase was extracted with ethyl acetate five times. The aqueous layer contains the product and was put aside. The organic layers were dried in vacuo and the residue was subjected to this same reaction sequence repeatedly one more time. The combined aqueous layers were acidified by dropwise addition of concentrated hydrochloric acid, followed by addition of sodium chloride to the aqueous layer and extraction with ethyl acetate for six times. The organic layer was washed with brine, dried over magnesium sulfate and the solvent was removed in vacuo to give S3 as white powder in 82 % yield (13.8 g). 
4-Bromo-4'-(tert-butyl)-[1,1'-biphenyl]-2,5-diethylester (1a)
Br O EtO
OEt O 1a 4-Bromo-4'-(tert-butyl)-[1,1'-biphenyl]-2,5-diethyl ester was prepared following a procedure described in the literature with modifications. 4 In a 250 mL round bottom flask, 7.0 g (19 mmol) S3 were suspended in 56 mL of ethanol, followed by careful addition of 9.1 mL concentrated sulfuric acid. The reaction mixture was heated to reflux for 16 h. After cooling, the mixture was poured into water and extracted with ethyl acetate three times. The organic layers were dried over magnesium sulfate and the solvents were removed in vacuo. After column chromatography over silica gel using ethyl acetate:n-hexane 5:95 as eluent, 1a was obtained as a white waxy solid in 83 % yield (6.7 g). S4 was prepared following a procedure described in the literature. 5 In a 2 L-three necked round bottom flask, 1,4-dibromo-2,5-dimethylbenzene (26.2 g, 99 mmol) was suspended in 100 mL of tert-butanol, followed by addition of 1 L of water. The mixture was heated to 100°C, followed by careful and portion wise addition of potassium permanganate (76.0 g, 481 mmol). The mixture was heated at 100°C for 16 h, afterwards 10 mL of ethanol was carefully added. The mixture was filtered, and the filtrate was acidified with concentrated, aqueous HCl solution. The precipitate was washed with dichloromethane and dried in vacuo.
The product was obtained as a white solid ( In a dry 250 mL two necked round bottom flask, 13.7 g (42 mmol) S4 was suspended in 150 mL of dry toluene under argon atmosphere. After addition of 2 drops DMF, 9.2 mL (127 mmol) thionyl chloride were added dropwise. The mixture was heated to reflux for 4 h.
After cooling to room temperature, the volatile compounds were removed by vacuum distillation at 90°C. The remaining yellow solid was dissolved in 10 mL of dry chloroform, followed by the addition of 50 mL of methanol. The solvents were removed in vacuo and the residue was two times recrystallized from ethanol to yield 1b as beige crystals (11.9 g, 80 %). 
(E)-4'-(tert-Butyl)-4-(4-(tert-butyl)styryl)-[1,1'-biphenyl]-2,5-diethylester (2a)
2a was prepared following a procedure described in the literature. 4 2b was prepared following essentially the same procedure as described for 2a, starting from 10.0 g (28 mmol) 1b, 0.64 g (2.8 mmol) palladium(II)acetate, 0.87 g (2.8 mmol) tri(otolyl)phosphine, 100 mL of DMF, 31.2 mL (170 mmol) of 4-tert-butylstyrene and 48 mL (340 mmol) of trimethylamine. The product was purified by silica column chromatography using ethyl acetate:n-hexane 9:1 as eluent and recrystallization from ethyl acetate and DCM.
The product was obtained as a yellow solid (11.5 g, 79 %). The organic phase was separated, and the aqueous phase was extracted with ethyl acetate three times. The organic phase was dried over magnesium sulfate and the solvents were removed in vacuo. The product was purified by silica gel column chromatography with nhexane:ethyl acetate (gradient 95:5 → 90:10) as eluent to give 5a as a yellow solid (1.8 g, 97 %). 5b was prepared following essentially the same procedure described for 5a, by using 3.8 g (7.9 mmol) 5b, 6.9 mL (95 mmol) thionyl chloride in 180 mL of DCM in the chlorination reaction of the diacid. The cyclization was carried out using 6.5 g (49 mmol) aluminium chloride and 200 mL of DCM for 3 h. After silica gel column chromatography with nhexane:ethyl acetate (gradient 95:5 → 90:10), the product was obtained as a pale yellow solid (2.2 g, 61 %). 6,6,14,14-tetrachloro-6,11,12,14-tetrahydrobenzo[4 Di-tert-butyl-5,5',13,13'-tetrachlor-dibenzo[d,d']benzo[1,2-a:4,5- a']di [7] annulene (M77) M77 Cl Cl Cl Cl M77 was prepared based on a literature procedure 6, 7 : In a dry 50 mL two necked round bottom flask, 1.2 g (2.7 mmol) 5a and 2.5 g (11.9 mmol) phosphorous pentachloride were dissolved in 10 mL of phosphorous oxychloride under an argon atmosphere. The reaction mixture was heated to 120°C for 4 h (progress of the reaction is monitored by NMR) followed by vacuum distillation/sublimation of the volatile compounds. The residue was dried for 45 minutes at 90 C in vacuo. The product was obtained as a yellow waxy solid and was used without further purification.
2,8-Di-tert-butyl-
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Polymer P77
P77 n P77 was prepared following essentially the same procedure described for P57, using 1.4 g Di-tert-butyl-6,6,12,12-tetrachloro-6,12-dihydroindeno[1,2 Figure S1 : 1 
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